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This Office Action is in response to the papers filed on October 10, 2003. 

As a first preliminary matter, claims 23, 26 and 27 are objected to because they 
do not end with a period. Correction is required. 

As a second preliminary matter, dependent claims 18 and 19 are identical to 
dependent claims 11 and 12. Claims 18 and 19 apparently should depend on 
independent claim 13, not independent claim 1. Correction is required. Claims 18 and 
19 are considered to depend on independent claim 13 for the purpose of this Office 
Action. 

Restriction to one of the following inventions is required under 35 U.S.C. 121: 

I. Claims 1-41, drawn to a semiconductor device, classified in class 257, 
subclass 411. 

II. Claims 42-54, drawn to a method ,of making a semiconductor device, 
classified in class 438, subclass 287. 

The inventions are distinct, each from the other because: 

Inventions II and I are related as process of making and product made. The 
inventions are distinct if either or both of the following can be shown: (1) that the 
process as claimed can be used to make other and materially different product or (2) 
that the product as claimed can be made by another and materially different process 
(MPEP § 806.05(f)). In the instant case the product as claimed can be made by another 
and materially different process, such as by forming the zirconium and lanthanide layers 
on a substrate and then oxidizing them. 
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Because these inventions are distinct for the reasons given above and have 
acquired a separate status in the art as shown by their different classification, restriction 
for examination purposes as indicated is proper. 

During a telephone conversation with Mark Roberts (Reg. No. 46,160) on 
October 19, 2004, a provisional election was made without traverse to prosecute the 
invention of Group I, claims 1 -41 . Affirmation of this election must be made by applicant 
in replying to this Office action. Claims 42-54 are withdrawn from further consideration 
by the examiner, 37 CFR 1 .142(b), as being drawn to a non-elected invention. 

Applicant is reminded that upon the cancellation of claims to a non-elected 
invention, the inventorship must be amended in compliance with 37 CFR 1.48(b) if one 
or more of the currently named inventors is no longer an inventor of at least one claim 
remaining in the application. Any amendment of inventorship must be accompanied by 
a request under 37 CFR 1.48(b) and by the fee required under 37 CFR 1 .17(i). 

Claims 1-8, 13, 14, 20-23, 25 and 31-39 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Haukka et al. (United States Patent 6,660,660 - hereafter Haukka). 

With respect to independent claim 1, Haukka discloses (see the entire patent, 
including the Fig. 1 disclosure, for example) a semiconductor structure comprising: a 
substrate material 40 and a composite laminate dielectric layer 15 formed on the 
substrate material, the composite laminate dielectric layer comprising: a layer 20 of 
Zr0 2 ; and a layer of a lanthanide oxide 1 0 on the Zr0 2 layer. 

Claim 1 is thus rejected under 35 U.S.C. 102(e) as being anticipated by Haukka. 
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With respect to dependent claim 2, Haukka's lanthanide oxide is selected from 
the group of Pr 2 0 3 , Nd 2 0 3 , Sm 2 0 3 , Gd 2 0 3 , Dy 2 0 3 and PrTixOy (see column 6, lines 61- 
67). 

Claim 2 is thus rejected under 35 U.S.C. 102(e) as being anticipated by Haukka. 

With respect to dependent claim 3, Haukka's composite laminate dielectric layer 
is a gate dielectric layer of a transistor (see the Fig. 1 disclosure, for example). 

Claim 3 is thus rejected under 35 U.S.C. 102(e) as being anticipated by Haukka. 

With respect to dependent claim 4, Haukka's transistor is a component of a 
DRAM (see column 8, lines 38-48, for example). 

Claim 4 is thus rejected under 35 U.S.C. 102(e) as being anticipated by Haukka. 

With respect to dependent claim 5, Haukka's composite laminate dielectric layer 
is a dielectric layer of a capacitor (see the Fig. 4 disclosure). 

Claim 5 is thus rejected under 35 U.S.C. 102(e) as being anticipated by Haukka. 

With respect to dependent claim 6, Haukka's capacitor is a component of a 
DRAM (see column 8, lines 38-48, for example). 

Claim 6 is thus rejected under 35 U.S.C. 102(e) as being anticipated by Haukka. 

With respect to dependent claim 7, Haukka's composite (Zr0 2 /Ianthanide oxide) 
laminate dielectric layer has a dielectric constant between about 12 and about 23 (note 
the specification at paragraph [022]). 

Claim 7 is thus rejected under 35 U.S.C. 102(e) as being anticipated by Haukka. 
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With respect to dependent claim 8, see Haukka's Fig. 4 disclosure and note that 
composite laminate dielectric layer 110's Zr0 2 layer 112 has a thickness of 3 nm (see 
column 10, lines 44-46). 

Claim 8 is thus rejected under 35 U.S.C. 102(e) as being anticipated by Haukka. 

With respect to independent claim 13, Haukka discloses (see the entire patent, 
including the Fig. 1 disclosure) a semiconductor transistor comprising: a gate electrode 
30; a source region and a drain region; and a gate dielectric layer 15 beneath the gate 
electrode and between the source and drain regions, the dielectric layer being a 
composite laminate dielectric layer comprising a first layer 20 of Zr0 2 and a second 
layer 10 of lanthanide oxide. 

Claim 13 is thus rejected under 35 U.S.C. 102(e) as being anticipated by 
Haukka. 

With respect to dependent claim 14, Haukka's composite (Zr0 2 /Ianthanide oxide) 
laminate dielectric layer has a dielectric constant between about 12 and about 23 (note 
the specification at paragraph [022]). 

Claim 14 is thus rejected under 35 U.S.C. 102(e) as being anticipated by 
Haukka. 

With respect to dependent claim 20, Haukka's lanthanide oxide is selected from 
the group of Pr 2 0 3 , Nd 2 0 3 , Sm 2 0 3 , Gd 2 0 3 , Dy 2 0 3 and PrTixOy (see column 6, lines 61- 
67). 

Claim 20 is thus rejected under 35 U.S.C. 102(e) as being anticipated by 
Haukka. 
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With respect to dependent claim 21, Haukka discloses (see the entire patent, 
including the Fig. 4 disclosure) a semiconductor structure comprising: a first electrode 
1 16; a second electrode 116, and a dielectric layer 110 separating the first and second 
electrodes, the dielectric layer being a composite laminate dielectric layer comprising a 
first layer 1 1 2 of Zr0 2 and a second layer 1 1 3 (or 1 14) of lanthanide oxide. 

Claim 21 is thus rejected under 35 U.S.C. 102(e) as being anticipated by 
Haukka. 

With respect to dependent claim 22, Haukka's composite (Zr0 2 /Ianthanide oxide) 
laminate dielectric layer has a dielectric constant between about 12 and about 23 (note 
the specification at paragraph [022]). 

Claim 22 is thus rejected under 35 U.S.C. 102(e) as being anticipated by 
Haukka. 

With respect to dependent claims 23 and 25, Haukka's Zr0 2 layer 112 has a 
thickness of 3 nm (see column 10, lines 44-46). 

Claims 23 and 25 are thus rejected under 35 U.S.C. 102(e) as being anticipated 
by Haukka. 

With respect to dependent claim 31, Haukka's lanthanide oxide is selected from 
the group of Pr 2 0 3 , Nd 2 0 3 , Sm 2 0 3 , Gd 2 0 3 , Dy 2 0 3 and PrTixOy (see column 6, lines 61- 
67). 

Claim 31 is thus rejected under 35 U.S.C. 102(e) as being anticipated by 
Haukka. 
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With respect to independent claim 32, Haukka discloses (see the entire patent, 
including column 8, lines 38-48) a semiconductor memory device comprising: a 
capacitor (see the Fig. 4 disclosure) that includes a first dielectric material 110 
separating a first and a second electrode 116; a transistor (see the Fig. 1 disclosure) 
that includes a second dielectric material 15 beneath a gate electrode 30 and between a 
source region and a drain region, and at least one of the first and second dielectric 
materials 110 and 15 is a composite laminate dielectric layer comprised of a first layer 
of material selected from the group consisting of Zr02 and lanthanide oxide and a 
second layer of material selected from the group consisting of Zr0 2 and a lanthanide 
oxide on the first layer of material, the second layer of material being different from the 
first layer of material. 

Claim 32 is thus rejected under 35 U.S.C. 102(e) as being anticipated by 
Haukka. 

With respect to dependent claim 33, Haukka's lanthanide oxide is selected from 
the group of Pr 2 0 3 , Nd 2 0 3 , Sm 2 0 3 , Gd 2 0 3 , Dy 2 0 3 and PrTixOy (see column 6, lines 61- 
67). 

Claim 33 is thus rejected under 35 U.S.C. 102(e) as being anticipated by 
Haukka. 

With respect to dependent claim 34, Haukka's first dielectric material 110 is 
comprised of the composite laminate dielectric layer. 

Claim 34 is thus rejected under 35 U.S.C. 102(e) as being anticipated by 
Haukka. 
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With respect to dependent claim 35, Haukka's second dielectric material 15 is 
comprised of the composite laminate dielectric layer. 

Claim 35 is thus rejected under 35 U.S.C. 102(e) as being anticipated by 
Haukka. 

With respect to dependent claim 36, each of Haukka's first and second dielectric 
material 110 and 15 is comprised of the composite laminate dielectric layer. 

Claim 36 is thus rejected under 35 U.S.C. 102(e) as being anticipated by 
Haukka. 

With respect to dependent claim 37, Haukka's device is a DRAM (see column 8, 
lines 38-48). 

Claim 37 is thus rejected under 35 U.S.C. 102(e) as being anticipated by 
Haukka. 

With respect to dependent claim 38, Haukka's composite (Zr02/lanthanide oxide) 
laminate dielectric layer has a dielectric constant between about 12 and about 23 (note 
the specification at paragraph [022]). 

Claim 38 is thus rejected under 35 U.S.C. 102(e) as being anticipated by 
Haukka. 

With respect to dependent claim 39, Haukka's Zr0 2 layer 112 has a thickness of 
3 nm (see column 10, lines 44-46). 

Claim 39 is thus rejected under 35 U.S.C. 102(e) as being anticipated by 
Haukka. 
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Claims 1 1 and 12 are rejected under 35 U.S.C. 102(e) as anticipated by or, in the 
alternative, under 35 U.S.C. 103(a) as obvious over Haukka et al. (United States Patent 
6,660,660 - hereafter Haukka). Specifically, claims 11 and 12 depend on independent 
claim 1, which is rejected under 35 U.S.C. 102(e) as being anticipated by Haukka (see 
above). The above explanation of the rejection of independent claim 1 under 35 
U.S.C. 102(e) as being anticipated by Haukka is hereby incorporated by reference into 
this rejection of dependent claims 11 and 12 under 35 U.S.C. 102(e) as anticipated by 
or, in the alternative, under 35 U.S.C. 103(a) as obvious over Haukka. The difference, 
therefore, between device claims 1 1 and 12 and Haukka's device is a process one (i.e., 
claims 11 and 12 recite that independent device claim 1's Zr02 and lanthanide oxide 
layers are formed by certain processes). Insofar as claim 1 1's and claim 12's Zr0 2 and 
lanthanide oxide layers appear to be structurally the same as or similar to Haukka's 
Zr0 2 and lanthanide oxide layers (in view of their similar use, for example), claims 1 1. 
and 12 are rejected under 35 U.S.C. 102(e) as anticipated by or, in the alternative, 
under 35 U.S.C. 103(a) as obvious over Haukka. See MPEP 21 13. 

Claims 18 and 19 are rejected under 35 U.S.C. 102(e) as anticipated by or, in the 
alternative, under 35 U.S.C. 103(a) as obvious over Haukka et al. (United States Patent 
6,660,660 - hereafter Haukka). Specifically, claims 18 and 19 (apparently should) 
depend on independent claim 13 (see above), which is rejected under 35 U.S.C. 102(e) 
as being anticipated by Haukka (see above). The above explanation of the rejection of 
independent claim 13 under 35 U.S.C. 102(e) as being anticipated by Haukka is hereby 
incorporated by reference into this rejection of dependent claims 18 and 19 under 35 
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U.S.C. 102(e) as anticipated by or, in the alternative, under 35 U.S.C. 103(a) as obvious 
over Haukka. The difference, therefore, between device claims 18 and 19 and 
Haukka's device is a process one (i.e., claims 18 and 19 recite that independent device 
claim 13's ZrC^ and lanthanide oxide layers are formed by certain processes). Insofar 
as claim 18's and claim 19's Zr02 and lanthanide oxide layers appear to be structurally 
the same as or similar to Haukka's Zr02 and lanthanide oxide layers (in view of their 
similar use, for example), claims 18 and 19 are rejected under 35 U.S.C. 102(e) as 
anticipated by or, in the alternative, under 35 U.S.C. 103(a) as obvious over Haukka. 
See MPEP 2113. 

Claims 29 and 30 are rejected under 35 U.S.C. 102(e) as anticipated by or, in the 
alternative, under 35 U.S.C. 103(a) as obvious over Haukka et al. (United States Patent 
6,660,660 - hereafter Haukka). Specifically, claims 29 and 30 depend on independent 
claim 21, which is rejected under 35 U.S.C. 102(e) as being anticipated by Haukka (see 
above). The above explanation of the rejection of independent claim 21 under 35 
U.S.C. 102(e) as being anticipated by Haukka is hereby incorporated by reference into 
this rejection of dependent claims 29 and 30 under 35 U.S.C. 102(e) as anticipated by 
or, in the alternative, under 35 U.S.C. 103(a) as obvious over Haukka. The difference, 
therefore, between device claims 29 and 30 and Haukka's device is a process one (i.e., 
claims 29 and 30 recite that independent device claim 21 's Zr02 and lanthanide oxide 
layers are formed by certain processes). Insofar as claim 29's and claim 30's Zr02 and 
lanthanide oxide layers appear to be structurally the same as or similar to Haukka's 
Zr0 2 and lanthanide oxide layers (in view of their similar use, for example), claims 29 
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and 30 are rejected under 35 U.S.C. 102(e) as anticipated by or, in the alternative, 
under 35 U.S.C. 103(a) as obvious over Haukka. See MPEP 21 13. 

Claims 9, 10, 15-17, 24, 26-28, 40 and 41 are objected to as being dependent 
upon a rejected base claim, but would be allowable over the prior art of record if 
rewritten in independent form including all of the limitations of the base claim and any 
intervening claims. 

The prior art of record does not disclose or suggest the allowable semiconductor 
devices taken as a whole, including the composite laminate dielectric layer. 

Registered practitioners can telephone the examiner at (571) 272-1843. Any 
voicemail message left for the examiner must include the name and registration number 
of the registered practitioner calling, and the Application/Control (Serial) Number. 
Technology Center 2800's general telephone number is (571) 272-2800. 



